Rapid screening of an ordered fosmid library to clone multiple polyketide synthase genes of the phytopathogenic fungus Cladosporium phlei.
In previous studies, the biological characteristics of the fungus Cladosporium phlei and its genetic manipulation by transformation were assessed to improve production of the fungal pigment, phleichrome, which is a fungal perylenequinone that plays an important role in the production of a photodynamic therapeutic agent. However, the low production of this metabolite by the wild-type strain has limited its application. Thus, we attempted to clone and characterize the genes that encode polyketide synthases (PKS), which are responsible for the synthesis of fungal pigments such as perylenequinones including phleichrome, elsinochrome and cercosporin. Thus, we performed genomic DNA PCR using 11 different combinations of degenerate primers targeting conserved domains including β-ketoacyl synthase and acyltransferase domains. Sequence comparison of the PCR amplicons revealed a high homology to known PKSs, and four different PKS genes showing a high similarity to three representative types of PKS genes were amplified. To obtain full-length PKS genes, an ordered gene library of a phleichrome-producing C. phlei strain (ATCC 36193) was constructed in a fosmid vector and 4800 clones were analyzed using a simple pyramidal arrangement system. This hierarchical clustering method combines the efficiency of PCR with enhanced specificity. Among the three representative types of PKSs, two reducing, one partially reducing, and one non-reducing PKS were identified. These genes were subsequently cloned, sequenced, and characterized. Biological characterization of these genes to determine their roles in phleichrome production is underway, with the ultimate aim of engineering this pathway to overproduce the desired substance.